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making the brook from 30 to 40 feet wide instead of 20 as at 
first. 

The quantity of water thus rushing clown for twelve hours from 
the commencement would be fully 600,000 tons. The water in 
one direction over a surface of 160 acres was lowered one foot in 
the space of three hours. Shortly after this water commenced 
to rush below it made its way through a weak portion of a barrier 
wall into a rock salt mine that was being worked. This mine, 
extending over fifteen acres, and having a worked-out depth of 
eighteen feet, was completely tilled and all the tools, materials, 
waggons, tramways, &c,, entirely lost. It will be quite im¬ 
possible ever to pump out tbe water. Besides this mine, all the 
old abandoned mines were filled, and the brine, which stood at 
too yards from the surface on the Sunday, stood at 24 yards on 
Monday night. The water being fresh, great damage w'as 
expected by the solution of the salt. This soon occurred, for an 
old mine that fell in forty-two years ago, and the cavity of which 
had been filled with water, gave way, and suddenly the whole 
land over a circle of about 500 feet in diameter sank, and a large 
portion of water escaped into neighbouring pits. The ground 
cracked and rifted and subsided, and a length of road of 160 
yards was destroyed, as also pipes conveying brine to the salt 
works. A large reservoir holding brine was split across and all 
the brine let out; the rending of the earth passed through two 
kilns of bricks, dropping one-half of the kilns at least 2 feet. On 
the Monday afternoon a tall chimney 90 feet in height became 
affected, and in a few hours fell with a great crash. The air that 
had filled the cavities below was forced out by tbe inrush of 
water, and caused all the pits and brooks near to bubble and boil 
violently, whilst in some of the rifts where water occurred minia¬ 
ture mud geysirs were formed, throwing up mud 10 or 12 feet 
high. These appearances extended over a district between two 
brooks for the space of 2000 feet. On Wednesday night a large 
hole 30 yards in diameter and 30 yards deep fell in, and more 
subsidences are daily expected, as the fresh water will eat away 
the pillars supporting the roofs of the abandoned mines. 

The cavity formed on Monday is full of water, and the brook 
now runs through it. Some idea may be formed of it when I 
mention that it is crater-like, and of about 200 feet in diameter. 
On sounding it on Wednesday I found a depth of 78 feet of 
water in the centre, and various depths from 70 to 60, 50, and 
so on to about 12 feet at the margin. On Sunday, on the spot 
which is now 78 feet, there was a sandbank with its surface 
above the water. 

Serious injury has been done to one set of salt works, and five 
sets are slopped for want of brine, the pipes being broken and 
the road destroyed. 

As the salt trade increases these enormous sinkings keep in¬ 
creasing, and become more alarming in their character. 

Brookfield House, Northwich ThOs, Ward 


The Geology of East-Central Africa and the Subterra¬ 
nean Forest in Bombay 

In Mr. J. Thomson’s very interesting “ Notes on the Geology 
of East-Central Africa” (Nature, vol. xxiii. p. 104) he re¬ 
marks that doubtless the immense development of volcanic rocks 
described by myself (and I may add by several previous ex¬ 
plorers) in Abyssinia is of the same age as the volcanic rocks at 
the Cape of Good Hope, assigned to the Trias. 

Mr. Thomson has, I think, overlooked the circumstance that 
whatever may be the age of the Cape volcanic rocks, the teaks of 
Abyssinia cannot be older than Jurassic. As I have shown ( Quart. 
Jour. Ceol, See., 1869, pp. 403, &c., and “ Geology and Zoology 
of Abyssinia,” pp. 184, &c.), there are in the Abyssinian high¬ 
lands two groups of bedded dolerites and trachytes, the upper 
of which rests unconformably on the lower, while the latter 
overlies limestone with Jurassic (Middle Jurassic) fossils. 

I trust that Mr. Thomson will pardon my suggesting the possi¬ 
bility of the Tanganyika sandstones being river valley deposits, 
like the Gondwana series of India, rather than lacustrine. I 
may be mistaken, but the description appears to me to indicate 
beds coarser than those usually deposited in an extensive lake 
basin. 

In the same number of Nature, p. 105, is a brief notice of a 
“Subterranean Forest in India.” As I understand the account 
given, the forest should perhaps rather be termed submarine than 
subterranean. My object in calling attention to this notice how¬ 
ever is to point out that a previous description of the same 
formation was published in the Records of the Geological Survey 


of India for 1878, vol. xi. p. 302. This account is by Mr. G. 
E. Orrniston, Resident Engineer, and agrees in all essential 
particulars with the note in Nature, I appended a few remarks 
on the geological bearing of the discovery. The “forest” has 
clearly been depressed, whilst neighbouring tracts in Bombay 
island appear to have been elevated in comparatively recent times. 

W. T. Blanford 

Dr. Siemens’s Gas-Grate 

Having endeavoured for some years past to heat my study by 
gas appliances, and having utterly failed in obtaining a comfort¬ 
able temperature of 60°, as a last effort to accomplish my object 
I had fitted into an ordinary grate Dr. Siemens’s arrangement of 
copper and iron, the construction of which was communicated 
to the public in the pages of Nature, vol. xxiii. p. 25. Before 
giving the results of the trial of Dr. Siemens’s gas-grate I may 
mention in what way my former gas-stoves failed. My first gas- 
fire consisted of gas and asbestos, but this gave out fumes which 
were quite intolerable ; my second trial was with a gas-stove re¬ 
flecting heat from a copper lining ; this not only failed to warm the 
room, but was a cheerless and grim apology for a fire, and to obtain 
even a moderate degree of temperature a constant and expensive 
consumption of gas was necessary. With Dr. Siemens’s gas- 
grate all that is required to produce a good cheerful fire radiating 
heat to all parts of the room, and maintaining a temperature 
from 6o° to 62°, is to turn on the gas full for about twenty 
minutes, and as soon as the lower stratum of coke becomes 
incandescent, the gas may be quite turned off, the fuel, whether 
coke or anthracite, continuing to burn for five or six hours 
without any further expenditure of either gas or fuel. 

If the fire is required for a longer time, or if at any time a 
more rapid combustion is wanted, it is only necessary to turn on 
the gas again for a few minutes and add more fuel. This is my 
experience of Dr. Siemens’s gas-grate, and I consider it a great 
boon to householders who desire well-warmed rooms combined 
with economy. After the lucid description of the gas-grate 
given by Dr. Siemens in Nature, it w-ould be presumption in 
me to discuss the scientific explanation of its action ; I shall 
only, in conclusion, venture to claim for it the following advan¬ 
tages w'hich I believe it to possess over every other kind of gas- 
stove yet invented :— 

1. It gives a clear, smokeless, cheerful fire. 

2. It is most economical, and very soon pays the cost of the 
construction. 

3. Being absolutely smokeless, contributes nothing to that 
constituent of our London fugs which renders them injurious in 
so many ways. 

This last advantage, if multiplied by every householder at an 
outlay of 25.J., adopting a cheaper modification than the copper 
aird iron gas-grate, we should before very long observe a marked 
change for the belter in our London atmosphere; and the dark¬ 
ness, dirt, and destruction of property with which we Londoners 
are annually afflicted, would be things of the past. 

December 13 R. Douglas Hale 


Geological Climates 

I have just read Mr. A. R. Wallace’s letter in Nature, vol. 
xxiii. p. 124, but as I have not yet seen his book, “ Island I.uu, 
although my bookseller had promised it, I shall defer my reply 
in Nature until I shall have made myself master of his ideas. 

For the present I shall only say :—1. That Mr. Wallace’s pro¬ 
posal would benefit the Polar regions but not Bournemouth. 
2. Mr. Wallace omits all mention of the return cold currents 
which the admission of two new Gulf Streams into the Arctic 
regions would produce. These currents would seriously lower 
the temperature of China and Japan ; and also of the Ural 
Mountains and east of Europe. 

Samuel Haughton 

Trinity College, Dublin, December 10 


Some weeks since the Rev. Prof. Haughton took exception 
to a brief letter of mine, in which I suggested that as a bamboo 
flourishes in Cooper’s Hill College garden, in a northern aspect 
winter after winter, it could be used effectually in an argument 
relating to geological climates. The bamboo being found in 
torrid India now, that at Cooper’s Hill, if found in a future 
period, would, according to some geologists, indicate that the 
valley of the Thames was tropical formerly. My letter was 
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written because the Rev. Professor had written a very long one, 
in which he applied this kind of bad reasoning in relation to a 
bit of a leafy part of a tree found at Bournemouth in an Eocene 
deposit. The leaves of his bit resemble those of Araucaria 
Cunninghami squashed; nevertheless a thermometric virtue is 
given to the fossil because this Araucaria is native in districts in 
Eastern Australia. 

Self-satisfied with his recognition of the similarity of the 
leaves, the Rev. Professor coolly assumes that he has made out 
his species, and therefore demands the name of mine, giving me 
a scolding before I could possibly let him have it. 

It is curious that the Rev. Professor should not have seen the 
point of my letter, and the only explanation is that he was so 
taken up with the incomparable value of his delicate “self- 
registering plant thermometer.” I did not believe in his dis¬ 
covery, and my bamboo—never mind whence it came—was quite 
as good in the method of argument a; his so-called Araucaria. 
No botanist would feel satisfied with the coneless evidence of 
the Rev. Professor, and his genus is in doubt as well as his 
species. With regard to this, Lindley stated years since that 
Araucaria Cunninghami is a ‘"'supposed species” in relation to 
the Norfolk Island C. execha. So the “self-registering ther¬ 
mometer ” has neither bulb nor stem, and the spirit or the mer¬ 
cury represents the Rev. Professor’s genius. He bids me plant 
the bamboo in the sunny south-west. Not so ; it is the damp 
soil and the shade which have permitted the stems to grow up 
to 10 feet 6 inches. He tells me that the bamboo grows in 
China : that fact I had heard of before, and it has been strik¬ 
ingly impressed on many generations of Celestials. Last week, 
but too late for my purpose of immediate publication in Nature, 
1 learned that the bamboo is of the sub-genus Arundinacea, and 
the species is falcata. Its natural habitat is in the temperate 
Himalayas, where frosts, fogs, and north-east winds, such as 
plague the Thames Valley, are unknown. 

Finally 1 believe that the so-called A. Cunninghami has 
grown of late years in the south of England. 

December 9 P. Martin Duncan 

Hailstorm in Dorsetshire 

At about 1.30 on the 25th of last November, with a strong 
wind from the south-west, this place was visited by a hailstorm 
which lasted about five minutes, accompanied by rain and violent 
gusts of wind, and by a single vivid flash of lightning which was 
followed with scarcely more than an appreciable interval by the 
thunder. 

The character of the hailstones which fell on the occasion, 
and which I examined before they could have undergone any 
important change induced by the higher temperature of the 
surrounding air, may be worth noting ; for though they were not 
of very unusual size, and in most respects scarcely departed from 
what may be regarded as the typical condition of hailstones, they 
exhibited some features not generally met with in so well-marked 
a form. 

In their simplest condition their shape was that of a sphere, 
and in every such case they consisted of a spherical nucleus of 





opaque white ice enveloped by a concentric shell of ice per¬ 
fectly transparent and homogeneous, showing none of the radial 
strim often met with in hailstones (big. 1}. The largest measured 
about half an inch in diameter, the nucleus having a diameter 
of about a quarter of an inch. The appearance of the opaque 
white nucleus surrounded by its thick crystal-clear envelope was 
very striking and beautiful. 

In many cases two such hailstones were united firmly to one 
another, doubtless by a process of regelation after contact. In 
some of these the transparent envelope was continuous around each 
of the nuclei in the plane of contact (Fig. 2). In others it was here 
deficient, and the two nuclei were then in immediate contact with 
one another (Fig. 3). The difference thus presented is not without 
significance as affording evidence that there are two distinct 
c mditions under which the union of hailstones by regelation 
may occur ; for it is probable that in the former case the contact 
and regelation had taken place directly between the nuclei 


while as yet free from the investing shell of clear ice which had 
afterwards formed around the twin nuclei; while in the latter 
case the envelope had already existed before the contact and 
regelation of the hailstones. 

Another frequent occurrence was the presence of one or two 
little piriform offsets, which projected from the surface of the 
hailstone, and were, like the envelope itself, formed of clear homo¬ 
geneous ice (Fig. 4) In a paper published in the Free. Asiatic 
Society for June, 1880, to which my attention has'been called 
by Mr. Scott of the Meteorological Office, very similar club- 
shaped projections of transparent ice are described by Mr. 
Blanford in large hailstones figured by Col. Godwin-Austen as 
having fallen at Calcutta in March, 1877. 

It is possible that in these cases the projections had originally 
the form of crystals, and that their faces and angles had been 
rounded oft in passing through a warmer region of the atmo¬ 
sphere, such radiating crystals of ice not being unknown. In 
a memoir by Abich (“ Ueber Ivugel Hagel ini Unterem Kau- 
kasus,” Vienna, 1879), for a knowledge of which I am also 
indebted to Mr. Scott, an account is given of certain very large 
hailstones which fell at Tiflis in Georgia, and had large ice 
crystals radiating from the surface. Geo. J. Allman 

Ardmore, Parkstone, Dorset, December II 


Sargassum 

I find in Nature, vol. xxiii. p. 70, a short report on my 
paper, “Revision von Sargassum,” with several objections, 
which I believe to be erroneous. It is said that the fragments 
occurring sometimes on the open sea, the so-called Sargassum 
bacciferum, should have a bright yellow colour. Not long ago I 
received fresh samples thereof from the Sargasso Sea, which are 
not yellow' at all; these fragments are never bright yellow, but 
of the same brown, varying to yellowish colour as decaying 
Fucus visiculosus. I observed the latter, for instance, in this 
condition in several fjords of Norway, where I found broken 
Fucus in greater quantities than ever I did Sargassum in the 
open sea between England and the West Indies. 

Microcystis fyrifera shows always stem and leaves entangled 
in a ball, if broken and swimming in the open sea (vide p. 233 
of my treatise), ar.d the Sargasso fragments of the open sea are 
also often entangled in compact balls, as Sir Wyville Thomson 
states (“The Atlantic,” i. 194), and as it may be seen on my 
phototypic table, Fig. 1. 

If the floating Sargassum should have no reproductive organs, 
this would be no difficulty, but rather a confirmation of my 
views on the fragmentary nature of swimming Sargassum, for a 
particular pelagic species could not be without reproductive 
organs. Besides there have been found “with certainty” some¬ 
times samples in the open sea with reproductive organs, and I 
gave an explanation of their seldom occurrence by want or 
breaking off of the air-vesicles. The writer on my paper is 
mistaken in comparing Macro ;ystis and Fucus with Sargassum, 
for the air-vesicles and reproductive organs of Sargassum are 
separate from the leaves and isolated on thin stalks, which 
break off easily, while those of Fucus and Macrocystis are never 
separate, but in the middle of the leaf or on the base, or on the 
broad end of the leaf or thallus. Therefore swimming Sargassum 
is found often without reproductive organs, and its" air-vesicles 
are often broken off, whilst on Macrocystis and Fucus such a 
separation is not possible. Having refuted those objections, and 
having also brought in my paper many more arguments against 
the existence and vegetation of Sargassum baccifmtm than 
there are mentioned in the short report, I hope that my results 
on Sargassum will now generally be accepted. 

Leipzig-Eutritzsch, December 4 Otto ICuntze 


Note on an Acoustical Constant 

The number of vibrations executed in a second by a stretched 
string is generally represented in the text-books by a formula 
expressing the method of its variation with the determining 
circumstances, such as— 



where d is the diameter, l the length, r the specific gravity of the 
string, and T the tension or stretching force, but the absolute 
number of vibrations is not generally given by the formula. 
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